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WIND FORECASTING FOR THE MONONGAHELA NATIONAL FOREST

Donald E. Risher
WSFO Charleston, West Virginia

ABSTRACT. An objective statistical technique for pro-
ducing 42-hour surface wind forecasts for Fire Danger
Stations in the Monongahela National Forest from National
Weather Service Numerical Meteorological Center's 0000 GMT
FOUS guidance for Elkins, West Virginia is described and
evaluated.

1. INTRODUCTION

It is generally recognized that one of the most critical forecast
parameters in the National Weather Service Fire Weather Forecast
Program is that of wind speed, and to a lesser degree, direction.

At NWS Forecast Offices having fire weather forecast responsibility,
we frequently find forecasters with little experience at the fire
weather forecast desk. This study was developed to help eliminate,
at WSFO Charleston, an apparent tendency to overforecast wind speeds
at the three National Forest Service Fire Danger Stations in the
Monongahela National Forest.

The Monongahela Forest stretches over 820,000 acres of West Virginia
within the Allegheny Mountain range (see Figure 1). Elevation within
the forest ranges from near 1,000 feet (305 m) MSL in the Eastern
Panhandle to near 5,000 feet (1,524 m) at Spruce Knob., Marlinton at
2,200 feet (671 m) and Bartow at 2,760 feet (841 m) lie along the
Greenbrier River in east central West Virginia, while Petersburg at
1,050 feet (320 m) lies along the South Branch of the Potomac River
in the west portions of the Eastern Panhandle.

2., BACKGROUND

Since early 1973, the Techniques Development Laboratory of the
National Weather Service has been producing objective forecasts of
surface winds for the conterminous United States. Techniques de-
veloped are currently described in Technical Procedures Bulletins
Nos. 150 and 191.

Twice daily during 1974 and 1975 at approximately 3:00 A.M. and
3:00 P.M. local time these wind forecasts were received over tele-
type at the forecast office in Charleston. Locations for which fore-
casts are prepared include Charleston, Huntington, Beckley and Elkins.

Fire weather forecasts are made for a specific time, i.e., for 1800
GMT and released between 2:00 and 2:30 P.M. local time each day.

e



- OBJECTIVE TECHNIQUE DEVELOPMENT,
DESCRIPTION AND APPLICATION -

During the first two years of this study (1974 and 1975) the 1200 GMT
FOUS 22 forecast package which contained surface winds. forecasts was
received too late.for use in the fire weather program; therefore, the
0000 GMT FOUS 22 forecast package was used as.a guidance for 1800 GMT.
tomorrow {42 hours) from today's 0000 GMT run., Since early 1976 a
final FOUS 12 (which contains the surface wind forecasts) from 1200
GMT data has become available as early as-1800 GMT and is being used .
along with the earlier 0000 GMT forecasts. Beginning April 1977 the
early guidance surface wind forecasts.in the early FOUS 12 message
was extended out to 36 hours: Wind speed data for this report came
from various seurces and was used as received in units eof-knots (kts)
or miles-per-hour (mph). In order to prepare a unified paper, con-
versien to the proposed National Weather Service metric standard,
kilometers per hour (km/h) was.made where appropriate,.

A. Data Collected, Tabulated and
Examined for Relationships

Verification of the 1974 and 1975 ‘42-hour. 0000 GMT F022 wind’ speed
forecasts (valid time 1800Z) for Elkins .are presentéd in Tables 1
and 2. Table 1 shows the average absolute error (AVG ABS ERR) for
the two-year period to be.2.9 knots (5.4 km/h). Table 2 shows that-
during 1974 and 1975, 46 percent of the 42-hour wind direction fore=-
casts at -Elkins were from the west. Complete tabulation of the s
direction forecasts between 250 degrees and 300 degrees is presented
in .Table 3. Verification data used in preparing Tables 1 through 3
were extracted from fire weather recerds, which, because of their-
standard operating procedures, give wind d1rect1on to an eight- po1nt
compass. Table 4 is a computation of wind speed error at Elkins fer
the 42-heur 0000 GMT F022 output during 1974 and '1975. Data was: -~
obtained from air pellutien daily work sheets. ' Considerable data was

missing due to weekends, holidays and/or computer failures. Percentage

of forecast winds within 3 knots (6 km/h) of the observed winds for
all wind speeds.are 1isted in Table 4 with separate tabulatiens.for
categories of wind speeds in excess of 7.knots (13 km/h). After
determining the quality of.the 42-hour 0000 GMT F022 forecasts for
Elkins, valid at 1800Z -the following day, perfect prog relationships
were developed between observed wind direction and speeds at E1k1ns
and those observed W1th1n the Monongahela National Forest.

B. W1nd Speed Relationships Displayed-
Graphically for Easy Application

Figures 2, 3 and 4 show the 1800 GMT avérage relations between

observed w1nd speeds respectively at the three National Forest Service
Fire Danger Stations.at Marlinton, Bartow and Petersburg versus-Elkins

using two wind reses., The left wind rose is for all wind speeds, the
right- .wind rose is for wind speeds in excess of 10 mph- (16 km/h). For
example, with a forecast north wind at 20 mph (32 km/h) forecast at
Elkins, Figure 3 [right rose (>10 mph)] would indicate the forecast

-2 -




speed for Marlinton should be 13 mph (21 km/h) (i.e., 20 x 0.65 =

13 mph (32.2 x 0.65 = 21 km/h)). A1l data for Figures 2 through 7
was obtained from the normal fire seasons for the Monongahela National
Forest. The spring season runs from early March through late May;
the fall season runs from early October through early December.

C. Wind Direction Relationships Displayed
Graphically for Easy Application

Figures 5, 6 and 7 show the actual distribution of observed 1800
GMT wind directions respectively at Petersburg, Marlinton and Bartow
for each of the eight-point compass wind directions observed at
Elkins. These frequency distribution tables can be most useful to
the fire weather forecaster. (See Figure 6. For example, if the
wind is forecast from the northwest in Elkins, there should be a
40 percent chance that the 1800 GMT wind direction at Marlinton will
be from the northwest and 68 percent 1ikelihood of being from the
northwest quadrant.)

4, EVALUATIONS AND CONCLUSION

Table 5 Tists results comparing official fire weather forecasts
(FWF) with those obtained using this objective wind forecast study
(OBJ). I feel that the official forecasts for the 1976 fire season
were greatly improved by the implementation of the techniques described
in this study.
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Figure 5. Distribution of 1800 GMT wind directions observed at Petersburg (on wind roses)
for each of the eight point compass 1800 GMT wind directions observed at

Calm 51(27)
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(_Figure 6.

Distribution of 1800 GMT wind directiow observed at Marlingfon {on wind roses)
for each of the eight point compass 1800 GMT wind dlrectlons observed at
Elkins, WV.
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Figure 7.

Distribution of 1800 GMT wind directions observed at Bartow (on wind roses)

for each of the eight point com

Elkins, Wv.
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1974 1975 COMBINED

TOT AVG TOT AVG TOT . AY@ BIOT AVG TOT AVG TOT AVG

NUM ABS ABS ALG ALg NUM ABS ABS ALG ALG. NUM ABS ABS ALG ALG

MONTH FCST ERR ERR ERR ERR  FCST ERR ERR ERR ERR _ FCST ERR ERR ERR ERR
JAN 18 58 3.2 +l14 +0.8 17 74 4.4 +20 +0.6 35 132 3.8 +24 +0.7
FEB 18 53 2.9 422 +1.2 16 43 2.7 +19 +1.2 34 96 2.8 +41 +1.2
MAR 20 57 2.9 427 +1.4 17 44 2.6 +10 +0.6 37 101 2.7 +37 +1.0
APR 19 62 3.3 +6 +0.3 20 46 2.3 -12 -0.6 39 108 2.8 -6 0.0
MAY 22 70 3.2 426 41,1 21 65 L 27 +1:3 = 43 #1358 T W51 412
JUN 200 40 2.0 +9 +0.5 19 43 2.3 +33 +1.7 39 83 2.1 +42 +1.1
JUL 20 43 2.2 427 +1.4 14 40 2.9 -4 -0.3 34 83 2.4 +23 +0.7
AUG 23 . 54 2.3 -28 .-1.20 1o} 3% Vhew- 4 -0.4 33 BE 2.7 =37 =1.0-
SEP 26 69 2.7 <45 1,7 _ 17 41 234 %1 4071 o 4% 9107 2.6 244 T.0
OCT 31 103 3.3 <14 =0.5| 15 20 1B0iiol. ~1.4 .. &6, ol32s 2.9 =35 0.8
NOV 28 63 2.3 +33 +1.2 18 68 3.8 +9 +0.5 46 131 2.8 +42 +0.9
DEC 26 86 3.6 +6 +0.3 14 56 4.0 -3 -0.2 38 142 3.7 +3 +40.1
" AVERAGE 38.9 111.8 2.9 +0.3

Table 1. 42-hour 0000 GMT F022 Wind Speed (knots) Verification for

Elkins, West Virginia:
(To convert knots to kilometers per hour (km/h) multiply by 1.85.)

1974 - 1975.



OBSERVED

Directions (in degrees) during 1974 and 1975 with

Observed Wind Directions for the westerly half of an
Eight Point Compass for Elkins, West Virginia.

NE E SE S SW W NW N - TOT PCT FCST PCT H1f¥)

NE 3 1 2 2 8 2 0
E 6 2 1 1 10 2 0
i SE 3 2 1 1 7 2 43
° S 2 4 13 6 7 3 35 8 37
> SW 2 2 4 12 18 15 9 1 63 15 29
' W 4 2. 4 22 41 58 50 20 201 46 29
NW 6 3 2 6 2 16 36 11 82 19 4t
N 1 2 4 7 12 1 27 8 3

TOT 433 |

Table 2. 42-hour 0000 GMT F022 Wind Direction Verification for
Elkins, West Virginia: 1974-1975, (PCT HIT is identical
to the post agreement score [hits/forecast].)
| ».
OBSERVED

S SW W ONW N TOT

250 | 1 6 7 3 17

260 | - 4 8 12 2 2 28

i 270 [ - 5 11 13 7 3 39

“1 20| 6 9 11 12 4 42

® 290 [ 5 4 6 18 4 37

' 300 | - 2 3 9 12 3 28

TOT 58 191

Table 3. Comparison of 42-hour 0000 GMT F022 Forecasts of Hind
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Tewle 4. Verification of ELKINS WV F022 Wind Speed§‘42 Hours From 0000 GMT For 1974 and 1975

A1l Speeds Forecasts >8 kts Forecasts >10 kts Forecasts >12 kts
- {15 kmfhr) © (19 knZh) : (222 km/h).
Forecast Percentage - Number of Percentage  Number Percentage  Number Percentage  Number
Direction Correct - Forecasts =~ Correct Correct Correct Correct - Correct Correct
' Evaluated L ‘

030-140 77 22 7 7
150-200 - 70 36 58 1m 33 3 50 2
210 58 12 67 5 100
220 72 8. 77 13 83 6 100 1
230 64 14 60 . 10 80 5 0 1
240 67 21 63 16 50 8 50 2
250 50 26 44 18 .40 10 67 3
260 70 a0 58 26 78 9 67 3
270 56 41 . 59 27 54 13 57 7
280 a 68 44 - 67 24 .73 N 75 !
290 70 43 69 28 63 8 100 3
300 81 3% 8 . 16 86 7 100 2
310 , 89 19 1000 5 100 1 100 1
320 - 78 36 . 80° 5
330 - 78 18 67 3
340-020 69 29 57 7 : ,
ALL 68 455 65 222 64 84 71 28

Note: A correct forecast was defined as one that was within + 3 kts (6km/h) of the observed wind speed.




Table 5. Verification comparing official FIRE Weather Wind Speed Fore-
casts (FWF) with results obtained using the OBJECTIVE (0BJ)
Monongahela National Forest Wind Technique.

A. Spring Fire Season Forecasts, March 5 thru May 15, 1976
BARTOW MARLINTON ! PETERSBURG

FWF 0BJ | FWF OBJ ' FWF 0BJ

Number of Forecasts 70 70 70 70 70 70
Total Error (mph) 179 195 1 150 154 | 222 223
Average Error (mph) 2.6 2.8 j 2,1 2.2 ; 32 3.2
Mean Observed Wind (mph) 6.2 i 5.0 | 8.1

B. Fall Fire Season Forecasts, October 15 thru November 30, 1976

BARTOW : MARLINTON ° PETERSBURG

FWF 0BJ ; FWF 0BJ = FWF 0BJ

Number of Forecasts 39 39 39 39 40 40
Total Error (mph) 101 102 . 105 99 141 142
Average Error (mph) 2.6 2065 2ad 25 1. 85 3.6
Mean Observed Wind (mph) 5.3 i 4,0 . 7.6

b

C. Summary comparing earlier FIRE Season Wind Speed Forecasts
(before use of the objective technique) with the 1976 FIRE
Season Wind Speed Forecasts when the objective (0BJ) technique
was used. (Wind speeds are in miles per hour (mph).)

BARTOW ' MARLINTON ' PETERSBURG
FWF 0BJ FWF  O0BJ FWF  0BJ

Spring 1974 3.2 23 4.4
Fall 1975 3.6 ¢ 35 3.8
Fall and Spring 1976 2T | 2,3 § 3.3

Note: To convert mph to Km/h multiply by 1.6.



